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Methane Abatement Costs in 
the Oil and Gas Industry

• Methods for Estimating Abatement Costs

• Evidence of Abatement Costs 

• Policy Implications and Next Steps 



Methods for Estimating Abatement Costs 



Prospective Analysis: 
Engineering Cost Models

• Specify equipment and actions for a “model plant”

• Estimate bottom-up cost and emission reductions

 Investment cost plus operating cost, revenues

 Revenues from marketing captured methane  

• Prime Examples: U.S. EPA, International Energy 
Agency (IEA), Dunsky Climate & Energy 
Advisors (Dunsky)



Limitations of Engineering Models

• Assume captured methane always marketable

• Often omit costs of detecting leaks before fixing

• Exclude management time/opportunity costs

• Most models build on common ICF foundation

• Average estimates mask firm-level heterogeneity



Retrospective Analysis: 
Econometric Models

• Statistical model explaining how methane 
emissions vary with prices / policies 

• Marks exploits variation in prices in local trading 
hubs and GHGRP methane data 

• Lade and Rudik exploit variation in state policies

 Couple with firm-specific engineering cost models



Evidence of Abatement Costs 



Global O&G Methane Abatement 
Opportunities, IEA



North American O&G Methane 
Abatement Opportunities, IEA



Canada O&G Methane Abatement 
Opportunities, Dunsky



U.S. O&G Methane Abatement 
Opportunities, Marks, Lade & Rudik

Masks dramatic firm heterogeneity



Average Abatement Costs ($/tCO2e)

Analysis / Model Region Percentage 
Reduction

Average Cost
($/tCO2e)

U.S. EPA USA 80% $12

IEA N. America 80% $11

Dunsky Canada 80% $12

Marks USA (ex CO, ND) 60% $6

Lade and Rudik North Dakota 80% $7



Empirical Investigation of 
Economics of Methane Emissions

work in progress by 
Joe Aldy, Rob Stavins, and Tracy Zhou



Drivers of 
Oil and Gas Methane Emissions

• Emissions can be represented by the product of:
 quantity of production (scale), and 
 emission intensity of production (technique)

• Explore how these vary with oil and gas prices
 Proxy for policy (e.g., methane waste fee, regulations)
 Accounting for joint product nature of O&G 

𝑀𝑀𝑡𝑡 = 𝑄𝑄𝑡𝑡 × 𝐼𝐼𝑡𝑡



Drivers of 
Oil and Gas Methane Emissions

• Decompose 𝑄𝑄𝑡𝑡 
 Drilling new wells more responsive to prices than 

producing from existing wells  

 𝑊𝑊𝑡𝑡
𝑖𝑖 represents number of wells of type i, newly drilled 

or existing
 𝑞𝑞𝑡𝑡𝑖𝑖 represents production per well of type i
 𝒑𝒑𝒕𝒕 represents oil and gas prices

𝑄𝑄𝑡𝑡 = 𝑊𝑊𝑡𝑡
𝑁𝑁𝑞𝑞𝑡𝑡𝑁𝑁(𝒑𝒑𝒕𝒕) + 𝑊𝑊𝑡𝑡

𝐸𝐸𝑞𝑞𝑡𝑡𝐸𝐸(𝒑𝒑𝒕𝒕)



Drivers of 
Oil and Gas Methane Emissions

• Decompose 𝐼𝐼𝑡𝑡 
 Methane emissions vary over well life-cycle
 Equipment and technique may vary with prices

 𝑓𝑓 𝑎𝑎  represents how intensity varies with well age

𝐼𝐼𝑡𝑡 = 𝐼𝐼𝑡𝑡(𝑓𝑓 𝑎𝑎 ,𝒑𝒑𝒕𝒕)



Drivers of 
Oil and Gas Methane Emissions

• Empirically evaluate various components of the 
drivers of O&G methane emissions 

𝑀𝑀𝑡𝑡 = 𝑊𝑊𝑡𝑡
𝑁𝑁(𝒑𝒑𝒕𝒕)𝑞𝑞𝑡𝑡𝑁𝑁(𝒑𝒑𝒕𝒕) × 𝐼𝐼𝑡𝑡𝑁𝑁 𝒑𝒑𝒕𝒕 +

𝑊𝑊𝑡𝑡
𝐸𝐸𝑞𝑞𝑡𝑡𝐸𝐸(𝒑𝒑𝒕𝒕) × 𝐼𝐼𝑡𝑡𝐸𝐸 𝑓𝑓 𝑎𝑎 ,𝒑𝒑𝒕𝒕

Drilling margin
Production margin

Scale Age CompositionTechnique 
Intensity-price Age emissions profile



Drilling Margin
Drilling increases in response to higher oil prices



Production Margin
Production does not respond to oil prices



Age Composition 
New wells and old wells have highest emissions per well



Emission Intensity – Price Relationship



Next Steps

• Remedy data gap in Texas

• Further exploit national level data, and explore 
implications of state regulations, royalty policies 

• Examine within-firm learning in abatement
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